Direct interaction of p21-activated kinase 4 with PDZ-RhoGEF, a G protein-linked Rho guanine exchange factor.
Rho GTPases regulate a wide variety of cellular processes, ranging from actin cytoskeleton remodeling to cell cycle progression and gene expression. Cell surface receptors act through a complex regulatory molecular network that includes guanine exchange factors (GEFs), GTPase activating proteins, and guanine dissociation inhibitors to achieve the coordinated activation and deactivation of Rho proteins, thereby controlling cell motility and ultimately cell fate. Here we found that a member of the RGL-containing family of Rho guanine exchange factors, PDZ RhoGEF, which, together with LARG and p115RhoGEF, links the G(12/13) family of heterotrimeric G proteins to Rho activation, binds through its C-terminal region to the serine-threonine kinase p21-activated kinase 4 (PAK4), an effector for Cdc42. This interaction results in the phosphorylation of PDZ RhoGEF and abolishes its ability to mediate the accumulation of Rho-GTP by Galpha13. Moreover, when overexpressed, active PAK4 was able to dramatically decrease Rho-GTP loading in vivo and the formation of actin stress fibers in response to serum or LPA stimulation. Together, these results provide evidence that PAK4 can negatively regulate the activation of Rho through a direct protein-protein interaction with G protein-linked Rho GEFs, thus providing a novel potential mechanism for cross-talk among Rho GTPases.